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(54) SUBSTRATE TREATING DEVICE AND SUBSTRATE TREATING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To perform the treating 
process of a substrate accurately and prevent a treating 
liquid from finding its way around to the back face side of 
the substrate at the time of the treatment. 
SOLUTION: While a substrate 10 is driven to rotate by a 
substrate rotating means 11, a developing solution is 
supplied to the surface 10a of the substrate 10 from the 
developing solution supply nozzle of a first supply 
means, and thereby, is applied uniformly to the entire 
area of the substrate 1 0 by the action of centrifugal 
force. Next, a cleaning liquid is supplied from a cleaning 
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liquid supply nozzle to clean or rinse the surface 10a of the substrate 10, and then the surface 
10a is dried by high-speed spin. However, a protecting liquid film needs to be formed on the 
back face 10b of the substrate 10 when the developing solution is applied or the entire area of 
the back face 10b side needs to be positively dried at the time of spin drying. Therefore, pure 
water is supplied to the back face 10b side. Further, as it is necessary to supply nitrogen gas 
to the rotary center part of the back face 10b at the time of spin drying, a nozzle means 63 
consisting of a double pipe made up of an inner pipe for supplying the nitrogen gas and an 
outer pipe 65 for supplying the pure water is provided. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shews the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the substrate processor and 
substrate art which perform process processing which used processing liquid for the front face of 
substrates, such as a TFT substrate of a liquid crystal panel, and a light filter, a semiconductor wafer. 
[0002] 

[Description of the Prior Art] For example, in the process which manufactures the TFT substrate of a 
liquid crystal panel, predetermined process processing is performed by wet processes, such as supply of 
the ablation liquid for exfoliating the application of a developer, the application of an etching reagent, 
and a resist film, and a washing process and a dryness process are added between each [ these ] process. 
What was made to perform wet processing of such a substrate by supplying processing liquid etc. while 
equipping a spindle with a substrate and rotating it is widely used from the former. Although performed 
at a washing process by the so-called megasonic shower which turns this pure water to a substrate and 
injects it here, using the pure water which carried out ultrasonic excitation, for example as a penetrant 
remover, this penetrant remover is also a kind of processing liquid. 

[0003] In the wet process mentioned above, what was made to perform two or more processings, for 
example, washing using an application and pure water of a developer, or rinse processing with single 
equipment is known in JP,7-245466,A. This well-known substrate processor is constituted as shown 
schematic-diagram 11. 

[0004] All over drawing, 1 is a substrate and positioning fixation of this substrate 1 is carried out at the 
position at the cradle 3 top prepared at the nose of cam of a spindle 2. The upper part is housing of the 
shape of a cup which carried out opening, and 4 is prepared so that the substrate 1 with which the 
spindle 2 was equipped may be surrounded. Although illustration is omitted, a developer supply nozzle 
and a pure water supply nozzle are prepared in the up position of a substrate 1 . These developer supply 
nozzle and a pure water supply nozzle can be displaced in the state of attending the position for opening 
of the upper part of housing 4, and the position which rotated from this position and was evacuated from 
a part for opening. 

[0005] A substrate 1 is made to hold for the handling means for a transfer, and a spindle 2 is made to 
equip, where both a developer supply nozzle and a pure water supply nozzle are evacuated. And while 
carrying out opposite arrangement of the developer supply nozzle to a substrate 1 in a part for opening 
of the upper part of housing 4 at a position first and carrying out high-speed rotation of the substrate 1 
with a spindle 2, a developer is supplied to the front face of a substrate 1 from a developer supply 
nozzle. The developer supplied to the substrate 1 is diffused towards the method of outside along the 
front face of a substrate 1 by operation of a centrifugal force. Consequently, a developer is applied to 
almost uniform thickness over the whole front face of a substrate 1, and an excessive developer 
disperses towards the method of outside from the circumference of a substrate 1. Moreover, like the 
application of a developer, although a developer supply nozzle is evacuated, a part for opening of the 
upper part of housing 4 is made to face a pure water supply nozzle and it is performed in order to wash 
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after applying a developer to a substrate 1, if pure water is supplied to the front face of a substrate 1 
from a pure water supply nozzle, it will be mostly spread in homogeneity all over a substrate 1 in an 
operation of a centrifugal force, and the front face of a substrate 1 will be washed. 
[0006] Here, although they will disperse from the circumference of a substrate 1 when a developer and 
pure water are supplied to a substrate 1, the liquid which dispersed will flow down along with the wall 
surface of housing 4, will collect on a pars basilaris ossis occipitalis, and can be collected from the pars 
basilaris ossis occipitalis of housing 4. And in order to collect a developer and pure water separately, the 
recovery tanks 5 and 6 and the suction piping 7 and 8 are connected. The suction piping 7 is operated at 
the time of the application of a developer, and developers are collected from the pars basilaris ossis 
occipitalis of housing 4 on the recovery tank 5. Moreover, the suction piping 8 is operated at the time of 
washing by pure water, and pure water is collected on the recovery tank 6. 
[0007] 

[Problem(s) to be Solved by the Invention] By the way, although the developer supplied on the surface 
of the substrate will disperse in the method of outside in response to an operation of a centrifugal force, 
the wraparound by the side of a rear face may arise at this time, and a developer may be in the Myst 
state, and it may float in housing 4, and may adhere to a rear-face side. If a developer adheres to the 
rear-face side of a substrate, it will become a big defect over the TFT substrate as a product. Therefore, 
although it must protect so that the processing liquid may not turn to a rear- face side in case liquid 
processing is performed, what took effective measures about this point is not known. Moreover, since 
the center-of-rotation position of a thing differs in peripheral speed from the periphery of a substrate 
which can perform spin dryness when supply of a penetrant remover is stopped and high-speed rotation 
of the substrate is carried out, after washing is completed Cannot dry uniformly over the whole surface 
but, moreover, air circulates within housing by rotation of a substrate. Since the negative pressure 
suction force acted near the center of rotation and Myst which floats in housing carried out the 
reattachment to the substrate dried at once, spin dryness was not able to be performed in the state as it is 
after the washing end. 

[0008] The place which this invention is made in view of the above point, and is made into the purpose 
processes the substrate by the wet process correctly, and processing liquid is to enable it to prevent 
turning to the rear- face side of a substrate. 

[0009] Other purposes of this invention are to enable it to perform correctly and efficiently washing and 
spin dryness of a substrate which are performed after one process which consists of the applications of a 
developer, applications of an etching reagent, supplies of ablation liquid, etc., and this process. 
[0010] In case still more nearly another purpose of this invention performs spin dryness by the side of 
the front face of a substrate, it is to be able to be made to carry out spin dryness also of the rear- face side 
uniformly simultaneously. 
[0011] 

[Means for Solving the Problem] The substrate rotation means which this invention holds a substrate in 
the level state, and carries out a rotation drive in order to attain the purpose mentioned above, The 
actuated position which carries out opposite arrangement of the nozzle member which supplies at least 
one kind of processing liquid to the front face of a substrate rotated by this substrate rotation means at 
the aforementioned substrate, It is characterized [ the ] by considering as composition equipped with the 
processing liquid supply means attached in the arm which can be displaced in the evacuation position 
which opens the upper part of this substrate, and a nozzle means to supply a fluid to the rear-face side of 
this substrate. 

[0012] Here, as processing liquid supplied to a substrate, a developer, an etching reagent, ablation 
liquid, and at least one kind of penetrant remover are with a kind of a developer, an etching reagent, and 
ablation liquid, and a penetrant remover preferably, and it is still more desirable to enable it to perform 
three processes of processing liquid supply, washing, and spin dryness. Therefore, a processing liquid 
supply means consists of the 1st processing liquid supply means which supplies one kind of a developer, 
an etching reagent, and ablation liquid, and the 2nd processing liquid supply means which supplies a 
penetrant remover. Furthermore, a dry gas supply means to supply a dry gas towards the center of 
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rotation of a substrate can be established, and the nozzle member of this dry gas supply means can also 
constitute only predetermined tracing which passes along the center of rotation of a substrate possible 
[ rocking displacement ]. 

[0013] moreover, as a substrate art in this invention While carrying out the rotation drive of the substrate 
horizontally arranged to the axis of rotation prepared perpendicularly and supplying processing liquid to 
the center-of-rotation position of this substrate Supply pure water near the center of rotation by the side 
of the rear face of a substrate, and by operation of the centrifugal force by rotation of a substrate, where 
the protection liquid membrane of pure water is formed in the rear- face side of a substrate The 
processing liquid application process which applies processing liquid all over the front face of a 
substrate so that it may become predetermined thickness, By carrying out the rotation drive of this 
substrate, making the center-of-rotation position in the washing process which performs washing on a 
paint film by supplying pure water to the front face of this substrate while carrying out the rotation drive 
of the aforementioned substrate, and front reverse side both sides of the aforementioned substrate' inject 
a dry gas It is characterized by the bird clapper from the dryness process which carries out spin dryness 
of this substrate. 
[0014] 

[Embodiments of the Invention] First, the whole processor composition of this invention is shown in 
drawing 1 . Here, as an example of the substrate processed below, it is the TFT substrate which 
constitutes a liquid crystal panel, and explains as what performs process processing which becomes this 
substrate from the application of a developer, washing, and spin dryness, however, it is applicable in 
order it is alike in case substrates, such as a light filter of a liquid crystal panel and a semiconductor 
wafer which are other substrates, are manufactured, and to perform required various liquid processings 
[0015] First, in drawing 1 , 10 is a substrate, and this substrate 10 consists of glass substrates with a thin 
rectangle so that clearly also from drawing 2 . 1 1 is a substrate rotation means, this substrate rotation 
means 1 1 has the axis of rotation 12 in the air, and this axis of rotation 12 is supported free [ rotation ] 
by bearing 15 by the maintenance cylinder 14 set up to the pedestal 13. In the upper-limit section of the 
axis of rotation 12, four arms 16 have extended horizontally, two or more support levers 17 are set up by 
each [ these ] arm 16 at it, and the nose of cam of these support levers 17 serves as a spherical-surface 
configuration. Moreover, the positioning lever 18 which consists of a couple, respectively is set up by 
the amount of [ of each arm 16 ] point. Nothing and the four square corner sections are regulated so that 
it cannot move horizontally with the positioning lever 18 which consists each of one pair so that a 
substrate 10 may be laid in the state of a point contact on two or more support levers 17 and flatness 
may be held. 

[0016] The axis of rotation 12 of the substrate rotation means 1 1 extends in the lower part position of a 
pedestal 13, and a pulley 19 connects it with the edge, and it is prepared in it. A motor 20 is formed in 
the lower position of a pedestal 13, the drive pulley 21 is connected with the output shaft of this motor 
20, and the transfer belt 22 is wound and formed between the drive pulley 21 and the pulley 19 of the 
axis of rotation 12. Therefore, when the rotation drive of the axis of rotation 12 is carried out by the 
motor 14, the substrate 10 laid in the arm 16 will rotate. After applying a developer uniformly during 
rotation of this substrate 10 at the surface 10a side, the rinse or washing by the megasonic shower is 
performed, and compound processing called high-speed spin dryness is performed further. 
[0017] The above processing is performed using a developer or processing liquid called pure water, by 
carrying out the rotation drive of the substrate 10, a centrifugal force is made to act on processing liquid, 
and processing liquid is diffused along with surface 10a of a substrate 10. And although excessive 
processing liquid disperses in the almost level direction from the edge of a substrate 10, in order to 
collect these scattering liquid, a substrate 10 is surrounded with the housing 23 in which the upper limit 
carried out opening. And a supply means to supply the penetrant remover which consists of a developer 
and pure water which carried out ultrasonic excitation to a substrate 10, and the supply means of 
nitrogen gas are prepared in the position of the outside of housing 23. In addition, it can supply with the 
supply means by which a developer and pure water are separate, and a developer can be supplied with 
an independent supply means, and it can also consider as the composition which can share the supply 
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means of a penetrant remover and nitrogen gas. 

[0018] The composition of the 1st supply means 24 which supplies a developer and a penetrant remover 
to drawing 3 is shown. This 1st supply means 24 has the support arm 25 prepared horizontally, and the 
developer supply nozzle 26 and two or more penetrant remover supply nozzles 27 are attached in this 
support arm 26. It connects with the tie-down plate 28 at the end face section of the support arm 25, and 
the nose of cam of a castellated shaft 29 is connected with this tie-down plate 28, and this castellated 
shaft 29 is fitted in the rotation shaft 30, can be gone up and down, and is connected with relative 
rotation impotentia. And the rotation shaft 30 is supported free [ rotation ] by the bearing material 3 1 
with which the pedestal 13 was equipped. 

[0019] The rotation shaft 30 has extended under the pedestal 13, and the castellated shaft 29 has 
extended further caudad from this rotation shaft 30. In the edge of the rotation shaft 30, the rotation 
driving means 33 are formed for the rise-and-fall driving means 32 in the edge of a castellated shaft 29, 
respectively. The rise-and-fall driving means 32 have a cylinder 34, the connecting plate 35 is connected 
with the rod of this cylinder 34, and this connecting plate 35 is connected with the castellated shaft 29 
free [ relative rotation ] through bearing 36. Therefore, if a cylinder 34 is operated, a castellated shaft 29 
comes to be able to carry out rise-and-fall displacement in the downward position shown as the solid 
line, and the elevation position shown by the imaginary line. Moreover, the rotation driving means 33 
have the shift lever 37 fixed and prepared in the rotation shaft 30 as shown in drawing 4 , and long hole 
37a used as straight side is formed in the length direction at this shift lever 37. Drive pin 38a set up to 
the slide block 38 is fitted in long hole 37a, and both- way movement of the slide block 38 will be carried 
out in the direction of a guide rod 40 by feed screw 39a driven by the motor 39. Therefore, both-way 
rotation is carried out between the positions which attend opening of the upper part of housing 23 as the 
imaginary line showed to the position from which it separated from housing 23 as the rotation shaft 30 
which the shift lever 37 displaced in the direction of an arrow when the slide block 38 was moved, and 
was connected with it is rotated and the solid line showed to drawing 2 , and this drawing. 
[0020] By constituting the 1st supply means 24 as mentioned above, the substrate 10 which became an 
evacuation position when the support arm 25 is raised and you made it located in the exterior of housing 
23, and was laid in the substrate rotation means 1 1 is met, and by making it descend, the developer 
supply nozzle 26 and the penetrant remover supply nozzle 27 approach surface 10a of a substrate 10, 
and serve as an actuated position. In the evacuation position of the support arm 25, a substrate 10 can be 
laid in the substrate rotation means 1 1 with a proper handling means, and a substrate 10 can be taken out 
from the substrate rotation means 1 1 . And if a variation rate is carried out to an actuated position, the 
developer supply nozzle 26 attached in the support arm 25 meets the center-of-rotation position of a 
substrate 10, and can supply a developer to the center-of-rotation position of a substrate 10. 
[0021] On the other hand, as shown in drawing 5 and drawing 6 , as the penetrant remover supply nozzle 
27 overlaps mutually partially, it will be injected two or more places, so that the injected penetrant 
remover may come to spread and a penetrant remover can be uniformly supplied over the range from the 
position of the center of rotation O to the square corner section E. Moreover, the penetrant remover 
supply nozzle 27 is injected from across to a substrate 10, and the direction is the direction F which 
counters the hand of cut of the substrate 10 shown in drawing 5 by Arrow R. The residence time to the 
substrate 10 of a penetrant remover becomes long, and it is made by this as [ wash / efficiently / 
conjointly / the whole substrate 10 / uniformly / with an operation of an ultrasonic wave ]. 
[0022] Moreover, 41 is the 2nd supply means 41 as a supply means of nitrogen gas, and if this 2nd 
supply means 41 also removes the portion of a nozzle, it is the 1st supply means 24 with the same 
composition substantially. Then, although the 2nd supply means 41 is shown in drawing 7 , about a 
member the same as that of the 1st supply means 24, or equal, the same sign is attached and the 
explanation is omitted. The nitrogen gas supply nozzle 43 is attached at the nose of cam at the support 
arm 42 of this 2nd supply means 41 . And when the support arm 42 has been arranged to the actuated 
position, the nitrogen gas supply nozzle 43 meets the center of rotation of a substrate 10, and can supply 
the nitrogen gas as a dry gas to this part. 

[0023] Therefore, after it makes a substrate 10 lay in the arm 16 of the substrate rotation means 11, and 
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arranging the support arm 25 of the 1st supply means 24 to an actuated position, arranging the support 
arm 42 of the 2nd supply means 41 in an evacuation position and the axis's of rotation 12 being in a 
predetermined rated rotation state, a developer supplies towards the center-of-rotation section in surface 
10a of a substrate 10 from the developer supply nozzle 26. It comes to spread on the outskirts and the 
centrifugal force by rotation of a substrate 10 acts according to this breadth, the developer with which 
peripheral speed was supplied to the substrate 10 arranged horizontally although the position of the 
center of rotation of a substrate 10 was 0 here is applied even to a surrounding part, and is spread, and it 
is applied so that a developer may serve as almost uniform thickness. 

[0024] An application of a developer performs washing by the megasonic shower of a substrate 10 by 
injecting the penetrant remover which consists of pure water which carried out ultrasonic excitation 
from the penetrant remover injection nozzle 43 in the state where rotation of a substrate 10 was made to 
continue. Here, from the penetrant remover supply nozzle 27, since a penetrant remover is supplied as it 
overlaps mutually by two or more [ containing the center-of-rotation portion of a substrate 10 ], the 
penetrant remover of sufficient amount also for periphery grade with a quick peripheral speed at the time 
of rotation is supplied, and the whole surface 10a of a substrate 10 can be washed almost uniformly. 
After washing is completed, injection of the penetrant remover by the penetrant remover injection 
nozzle 43 is stopped. 

[0025] After an application and washing of a developer are completed, an evacuation position is made to 
carry out the variation rate of the 1st supply means 24, after rotating the support arm 42 of the 2nd 
supply means 41, it is made to descend, and a variation rate is carried out to an actuated position. In this 
state, by carrying out high-speed rotation of the substrate 10, in an operation of a centrifugal force, the 
penetrant remover adhering to the front face of this substrate 10 is turned to a periphery side, is 
advanced, and it makes disperse, makes and dries from an edge portion. However, the centrifugal force 
by rotation does not work in the liquid of the position of the center of rotation of a substrate 10. 
However, since the nitrogen gas supply nozzle 43 has attended this center of rotation, by making 
nitrogen gas blow off from this nitrogen gas supply nozzle 43 by the predetermined pressure, liquid can 
be moved by the pressure of this nitrogen gas to the field where a centrifugal force acts, it can disperse 
from the edge portion of a periphery with a centrifugal force, and the whole front face of a substrate 10 
can be dried uniformly. In order to eliminate more smoothly and quickly the penetrant remover of the 
center-of-rotation position of a substrate 10, it is made to make the nitrogen gas supply nozzle 43 rock in 
the predetermined angle range containing the center of rotation of a substrate 10 here. 
[0026] Since it is made to apply and spread a developer in an operation of a centrifugal force to a 
substrate 10 as mentioned above, an excessive developer disperses from the edge portion in the 
periphery of a substrate 10. Moreover, the penetrant remover supplied to the substrate 10 similarly also 
at the time of washing disperses in an operation of a centrifugal force. Then, in order to collect these 
developers and penetrant removers, the housing 23 which constitutes a processing tub is formed. 
Outside peripheral wall 23b and inside peripheral wall 23c to which the upper limit curved this housing 
23 to the inner sense around bottom wall 23a are formed successively. Of this, the developer recovery 
chamber 44 is formed between outside peripheral wall 23b and inside peripheral wall 23 c, and, as for the 
inside of inside peripheral wall 23c, the penetrant remover recovery chamber 45 is formed of it. The 
upper-limit section of outside peripheral wall 23b and inside peripheral wall 23c has turned to the 
abbreviation horizontal direction, the diameter of those openings is made at least more greatly than the 
length of the diagonal line of a substrate 10, and, thereby, carrying in and taking out of a substrate 10 are 
possible for it. Moreover, bottom wall 23a surrounds the circumference of the maintenance cylinder 14, 
and the part of the center serves as 23d of bodies which start in the shape of a cylinder, furthermore, 
bottom wall 23a - a periphery side — turning - inclining «****-- moreover, outside peripheral wall 
23b and inside peripheral wall 23c ~ a perpendicular - or it inclines Therefore, the developer and 
penetrant remover which dispersed towards the developer recovery chamber 44 and the penetrant 
remover recovery chamber 45 will be transmitted to these perpendicular walls and an inclination wall, 
and will flow down. And in the base of the developer recovery chamber 44 and the penetrant remover 
recovery chamber 45, 1 or two or more suction piping 46 and 47 are connected to a circumferencial 
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direction, respectively, and these suction piping 46 and 47 is connected to the recovery tanks 50 and 51 
while connecting with the negative pressure pumps 48 and 49. 

[0027] Therefore, in case a developer is applied, a substrate 10 is located between outside peripheral 
wall 23b and inside peripheral wall 23c, the negative pressure pump 48 is operated, the developer of the 
surplus which disperses from the periphery edge of a substrate 10 is incorporated in the developer 
recovery chamber 44, and a negative pressure suction force with the negative pressure pump 48 recovers 
the developer in the developer recovery chamber 44 on the recovery tank 50. Moreover, the penetrant 
remover which disperses by rotation of a substrate 10 at the time of washing is recoverable to the 
penetrant remover recovery chamber 45. For this reason, housing 33 is raised, housing 23 is lifted for 
inside peripheral wall 23c even in an upper position from the position of a substrate 10, and the negative 
pressure pump 49 is operated. The penetrant remover which disperses from a substrate 10 is 
incorporated in the penetrant remover recovery chamber 45 by this, and can be collected now from the 
suction piping 47 on the recovery tank 5 1 by it. 

[0028] Rise and fall of the above reason to the housing 23 are attained. In order to make it go up and 
down housing 23, as shown in drawing 8 5 the bracket 52 was connected and formed in the both sides of 
housing 23, and the rise-and-fall rod 53 is connected with both [ these ] the brackets 52. And this rise- 
and-fall rod 53 penetrates the bearing material 54 attached in the pedestal 13, and is prolonged caudad, 
and the rise-and-fall board 55 is attached so that it may build over the soffit section of these two rise- 
and-fall rods 53. furthermore, the stationary plate 56 which fixed ends to this rise-and-fall board 55 and 
the guide rod 58 connected and prepared among 57 - a slide - it is connected through the member 59 
and the stationary plate 56 and the nut 61 which fitted in the feed screw 60 formed among 57 are 
connected And when the drive motor 62 is connected with the feed screw 60 and a feed screw 60 is 
rotated with this drive motor 62, the rise-and-fall board 55 will move up and down, housing 23 will be 
moved up and down through the rise-and-fall rod 53 from this rise-and-fall board 55, and a rise-and-fall 
drive will be carried out in the position which the developer recovery chamber 44 overlooks on the 
extension wire of a substrate 10, and the position which the penetrant remover recovery chamber 45 
overlooks. 

[0029] Although the developer supplied to the substrate 10 is dispersed from the edge portion of a 
periphery by operation of a centrifugal force and it is collected by the developer recovery chamber 44 in 
case a developer is applied, excessive developers are not necessarily completely collected by the 
developer recovery chamber 44. It cannot prevent completely that the part turns to the rear-face 10b side 
of a substrate 10, and a developer may become Myst-like, and it may float in housing 23, and may 
adhere to the rear-face 10b side of a substrate 10. Thus, even when it is small to the rear-face 10b side of 
a substrate 10, when a developer adheres, the quality as a TFT substrate will deteriorate. Therefore, it is 
necessary to prevent the wraparound by the side of rear-face 10b of a developer. 
[0030] Moreover, in a washing process, a penetrant remover adheres also to a rear-face side not to 
mention the surface 10a side of a substrate 10 getting wet. If high-speed spin rotation of the substrate 10 
is carried out, since a centrifugal force acts not only on surface 10a but on the rear-face 10b side, spin 
dryness of rear- face 10b will also be performed. However, since the peripheral speed of a center-of- 
rotation portion is 0, this part remains in the rear-face 10b side of a substrate 10, without drying. Of 
course, although the penetrant remover of this part will also be ******( e d) soon, if a difference arises in 
this drying time, the stain by the drying mark will occur. Therefore, it is necessary to also dry the rear- 
face side of this substrate 10 uniformly. 

[0031] Furthermore, although the penetrant remover adhering to the substrate 10 disperses in an 
operation of a centrifugal force at the time of spin dryness, since it **** to inside peripheral wall 23c of 
the housing 23 which constitutes the penetrant remover recovery chamber 45, Myst will occur. Since the 
space restricted by inside peripheral wall 23c and bottom wall 23a in the lower part side of rear-face 10b 
of this substrate 10 since the substrate 10 carried out high-speed rotation is generated, the flow of air is 
formed in this space with rotation of a substrate 10. That is, as a result of air's coming to flow outward 
from the center-of-rotation side of a substrate 10, once the circulating flow of air as shown near the 
center-of-rotation section in negative pressure by Arrow S from the bird clapper at drawing 1 will arise 
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in the rear-face side of a substrate 10 and rear-face 10b of a substrate 10 dries by high-speed spin 
dryness, Myst will carry out the reattachment and a possibility that a stain may occur is. Therefore, you 
have to prevent that air circulates within this penetrant remover recovery chamber 45. 
[0032] From the above point, the nozzle means 63 makes the axis of rotation 12 which carries out the 
rotation drive of the substrate 10 insert in the hollow axis of rotation, nothing, and its interior, and it is 
prepared. This nozzle means 63 can supply nitrogen gas now as the pure water for forming a protective 
coat in the rear-face 10b side of a substrate 10, and a dry gas. And as these pure water and nitrogen gas 
are supplied from a separate path and shown in drawing 9 and drawing 10 for this reason, the nozzle 
means 63 is formed by the double pipe, the inner tube 64 is a path which supplies nitrogen gas, and the 
outer tube 65 has been the path which supplies pure water. And the nozzle tip 66 used as the 
approximate circle drill configuration is connected at the nose of cam of this nozzle means 63. Exhaust 
nozzle 66a which leads to an inner tube 64 carries out opening to the center-of-rotation section in rear- 
face 10b of a substrate 10, and nitrogen gas is injected towards the center of rotation of rear-face 10b of 
a substrate 10 by the nozzle tip 66. Moreover, it changes into the state where two or more exhaust nozzle 
66b had a predetermined angle in the circumference of this exhaust nozzle 66a to the axis of an outer 
tube 65, and is punctured, and exhaust nozzle 66b leads to the outer tube 65. If pure water is supplied to 
an outer tube 65, pure water will be injected towards rear-face 10b of a substrate 10 so that it may be 
extended in the shape of a funnel. 

[0033] The nozzle means 63 is connected with the T character joint 67, the inner tube 64 is pulled out by 
bay 67a of this T character joint 67 in the direction of an axis, and the other end of this inner tube 64 is 
connected to the nitrogen gas source of supply 68 equipped with the breaker style. Moreover, the nose of 
cam of an outer tube 65 is distributor-shaft-coupling section 65a, and this distributor-shaft-coupling 
section 65a is screwed in the end of bay 67a of the T character joint 67. And tee 67b is formed 
successively by the T character joint 67 at the angle of 90 degrees to bay 67a, and distributor-shaft- 
coupling section 70a prepared at the nose of cam of the piping 70 from the pure water source of supply 
69 at this tee 67b will be screwed. Moreover, the plug part material 71 in a circle is screwed in the 
insertion section of an inner tube 64 by the other end of bay 67a of the T character joint 67, and the seal 
of the path in a circle between the T character joint 67 and an inner tube 64 is carried out to it. 
Therefore, outflow control of each fluid to the inner tube 64 and outer tube 65 in the nozzle means 63 is 
performed by controlling the breaker style of the nitrogen gas source of supply 68 and the pure water 
source of supply 69. 

[0034] And you supply pure water at the latest in the outer tube 65 in the nozzle means 63 arranged 
inside the axis of rotation 12 from the developer supply nozzle 17 at the time of the start of supply of a 
developer, and pure water makes it blow off from exhaust nozzle 66b of a nozzle tip 66 at the same time 
rotation of the axis of rotation 12 begins, in case a developer is applied. Since this pure water is supplied 
towards the direction of slant to rear-face 10b of a substrate 10, it will run in the direction of outside by 
operation of a centrifugal force along with this rear-face 10b, the liquid membrane of pure water is 
formed all over the, and it serves as a protective coat, and can prevent that a developer and its Myst 
adhere. In addition, as for exhaust nozzle 66b, the flow of the pure water which the liquid membrane of 
pure water is formed only in the part on which a centrifugal force acts, and the center-of-rotation portion 
of rear-face 10b is not supplied, and is turned to this center-of-rotation portion also by rotation of a 
substrate 10 does not produce pure water. However, since the curtain by pure water will be formed in the 
part from exhaust nozzle 66b to [ a developer does not turn even to the center-of-rotation portion in rear- 
face 10b of a substrate 10, and ] a substrate 10 moreover, there is no possibility that a developer may 
turn to this part. In addition, in order to raise washing efficiency, pure water can also be made to inject, 
although it is not necessary to necessarily supply pure water to the rear-face 10b side at the time of 
washing of a substrate 10. 

[0035] Moreover, in case high-speed spin dryness of a substrate 10 is performed, the penetrant remover 
adhering to the center-of-rotation portion by the side of rear-face 10b of a substrate 10 can be moved 
from the nozzle means 63 like the surface 10a side by supplying nitrogen gas to the position which a 
centrifugal force commits to the liquid of a center-of-rotation portion by blasting of nitrogen gas. 
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Although it changed into the spraying state and pure water will be mixed with nitrogen gas in the nozzle 
means 63 here if pure water is supplied, therefore the supply path of this pure water and the supply path 
of nitrogen gas are made in agreement before performing spin dryness The nozzle means 63 is double 
tube-type, and the supply path of pure water is formed in an outer-tube 65 side. Since the inner-tube 64 
side has been the supply path of nitrogen gas, if it is switched to the supply state of the nitrogen gas 
from [ from the pure water supply state through an outer tube 65 ] an inner tube 64, supply of pure water 
is stopped immediately and nitrogen gas can be supplied in the state where a drop is not included at all. 
And since exhaust nozzle 66a which spouts the nitrogen gas of a nozzle tip 66 has turned to the center- 
of-rotation portion in a substrate 10 correctly, blasting of the nitrogen gas for promoting movement of 
liquid into the center-of-rotation portion of the substrate 10 which a centrifugal force does not commit is 
performed certainly. And since the T character joint 67 is used in order to distribute to the supply path of 
pure water, and the supply path of nitrogen gas in this way, the composition of the partition system of 
this fluid is simplified remarkably. 

[0036] Furthermore, in order to be conveyed by the flow of the air produced in case high-speed spin 
dryness is performed and to make it Myst of a penetrant remover etc. not adhere to rear-face 10b of a 
substrate 10, it prevents that the near position of the center of rotation of a substrate 10 becomes 
negative pressure. For this reason, two or more dried-air ** nozzles 72 are formed in the 23d [ of bodies 
in bottom wall 23 a of housing 23 ] position near the successive formation section. And the dried-air ** 
nozzle 72 is curved in the shape of abbreviation for U characters, it is carrying out opening to rear-face 
10b of a substrate 10 so that opposite direction may be turned to, and a dried air blows off in the 
direction which counters the flow of the air by the side of the rear-face 10b by this at the time of rotation 
of a substrate 10. By supplying a dried air from this dried-air ** nozzle 72, generating of the negative 
pressure near the center of rotation in rear- face 10b of a substrate 10 is prevented, and it can prevent 
certainly that Myst generated in the penetrant remover recovery chamber 45 adheres to the rear-face 10b 
side of a substrate 10. 
[0037] 

[Effect of the Invention] The effect of being able to prevent that perform correctly process [ as opposed 
to / since it constituted so that a fluid may supply also to the rear-face side of this substrate, while at 
least 1 kind of processing liquid supplies while this invention rotates a substrate by the substrate rotation 
means, as having explained above, and performing predetermined liquid processing / a substrate ] 
processing, and processing liquid turns to the rear-face side of a substrate at the time of this processing 
does so. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shoves th e W ord which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the outline block diagram of the substrate processor in which the gestalt of operation of 

this invention is shown. 

[Drawing 2] It is the plan of drawing 1 . 

[Drawing 3] It is the cross section of the 1st supply means. 

[Drawing 4] It is composition explanatory drawing of rotation driving means. 

[Drawing 5] It is composition explanatory drawing of a penetrant remover supply means. 

[Drawing 6] It is explanatory drawing of operation showing the injection state of the penetrant remover 

in a substrate. 

[Drawing 7] It is the cross section of the 2nd supply means. 

[Drawing 8] It is composition explanatory drawing of the elevator style of housing. 
[Drawing 9] It is the cross section for a point of a nozzle means. 
[Drawing 10] It is the cross section of the tee of a nozzle means. 

[Drawing 11] It is the outline block diagram of the substrate processor by the conventional technology. 

[Description of Notations] 

10 Substrate 1 1 Substrate Rotation Means 

12 Axis of Rotation 20 Motor 

23 Housing 24 1st Supply Means 

25 42 Support arm 26 Developer supply nozzle 

27 Penetrant Remover Supply Nozzle 41 2nd Supply Means 

43 Nitrogen Gas Supply Nozzle 44 Developer Recovery Chamber 

45 Penetrant Remover Recovery Chamber 46 47 Suction Piping 

52 Bracket 53 Rise-and-Fall Rod 

60 Feed Screw 62 Drive Motor 

63 Nozzle Means 64 Inner Tube 

65 Outer Tube 66 Nozzle Tip 

67 T Character Joint 68 Nitrogen Gas Source of Supply 
69 Pure Water Source of Supply 72 Dried- Air ** Nozzle 

[Translation done.] 
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CLAIMS 



[Claim(s)] 

[Claim 1] The substrate processor had the processing liquid supply means which attached in the arm 
which can displace in the substrate rotation means which holds a substrate in the level state and carries 
out a rotation drive, the actuated position which carry out opposite arrangement of the nozzle member 
which supplies at least one kind of processing liquid to the front face of a substrate rotated by this 
substrate rotation means at the aforementioned substrate, and the evacuation position which open the 
upper part of this substrate, and a nozzle means supply a fluid to the rear-face side of this substrate. 
[Claim 2] The processing liquid supplied to the aforementioned substrate is the substrate processor of 
the claim 1 characterized by being at least one kind of thing of a developer, an etching reagent, 
exfoliation liquid, and a penetrant remover. 

[Claim 3] It is the substrate processor according to claim 1 which equips the aforementioned substrate 
with a dry gas supply means to supply a dry gas towards the center of rotation further, and is 
characterized by constituting this dry gas supply means from a nozzle member attached in the arm which 
can be displaced to the aforementioned substrate in the actuated position which carries out opposite 
arrangement, and the evacuation position which opens the upper part of this substrate. 
[Claim 4] The nozzle member of the aforementioned dry gas supply means is a substrate processor 
according to claim 3 characterized by considering only the predetermined locus which passes along the 
center of rotation of the aforementioned substrate as the composition in which rocking displacement is 
possible. 

[Claim 5] The aforementioned processing liquid supply means is the substrate processor of the claim 1 
characterized by constituting from the 1st supply means which supplies at least one kind of a developer, 
an etching reagent, and exfoliation liquid, and the 2nd supply means which supplies a dry gas. 
[Claim 6] The supply means of the above 1st is the substrate processor of the claim 5 characterized by 
being what has two or more nozzle members which supply two or more nozzle members for injecting 
the aforementioned penetrant remover in the range until it has a support arm and results [ from 
predetermined processing liquid and the center of rotation of the aforementioned substrate ] in this 
support arm towards the center of rotation of the aforementioned substrate at a periphery. 
[Claim 7] The supply means of the above 2nd is the substrate processor of the claim 6 which has a 
support arm and is characterized by considering as the composition which attaches in this support arm 
the nozzle member which supplies a dry gas towards the center of rotation of the aforementioned 
substrate. 

[Claim 8] The substrate processor of the claim 5 characterized by considering as the composition which 
prepares housing for processing liquid recovery so that the substrate laid in the aforementioned substrate 
rotation means may be surrounded. 

[Claim 9] The substrate processor according to claim 8 which partition formation is carried out at two or 
more chambers which collect individually two or more kinds of processing liquid in the aforementioned 
housing, and is characterized by considering as the composition which carries out the rise-and-fall drive 
of the aforementioned housing with a rise-and-fall means so that each [ these ] chamber may become the 
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position which counters the aforementioned substrate. 

[Claim 10] The substrate processor of the claim 9 characterized by considering as the composition 
which connects to each aforementioned chamber a suction means to attract processing liquid, 
respectively. 

[Claim 1 1] The aforementioned nozzle means is the substrate processor of the claim 1 characterized by 
forming with the multiplex pipe used as the pure water supply path in which an inner tube supplies the 
gas for dryness and in which are a gas supply path and an outer tube supplies pure water. 
[Claim 12] While locating the blow-of-gas section for dryness in the center of rotation in the rear face of 
tiie aforementioned substrate, and arranging the pure water jet section around the blow-of-gas section for 
dryness at the aforementioned outer tube and making the aforementioned inner tube rotate a substrate 
with the aforementioned spindle In case the processing liquid from the aforementioned processing liquid 
supply means is supplied to a substrate The substrate processor of the claim 1 characterized by having 
sprayed gas from the inner tube of a nozzle means, and considering as the composition which dries front 
reverse side both sides when making spin dryness perform by supplying pure water to the rear face of a 
substrate from the outer tube of a nozzle means, and forming a protection liquid membrane, and rotating 
a substrate. 

[Claim 13] The aforementioned nozzle means is the substrate processor of the claim 12 characterized by 
considering an inner tube and an outer tube as the composition which separates a path through a T 
character joint. 

[Claim 14] The substrate processor of the claim 1 characterized by considering as the composition 
which arranges the dried-air ** nozzle which supplies a dried air to the negative pressure generating 
section in order to prevent that the center-of-rotation portion by the side of the rear face becomes 
negative pressure, in case the rotation drive of the aforementioned substrate is carried out by the 
aforementioned substrate rotation means. 

[Claim 15] For the rear face of the aforementioned substrate, the aforementioned dried-air ** nozzle is 
the substrate processor of the claim 14 characterized by carrying out opening so that an opposite side 
may be turned to. 

[Claim 16] The substrate art characterized by providing the following. The processing liquid application 
process which supplies pure water to the axis of rotation prepared perpendicularly near the center of 
rotation by the side of the rear face of a substrate, and applies processing liquid to it all over the front 
face of a substrate by operation of the centrifugal force by rotation of a substrate so that it may become 
predetermined thickness where the protection liquid membrane of pure water is formed in the rear-face 
side of a substrate while carrying out the rotation drive of the substrate arranged horizontally and 
supplying processing liquid to the center-of-rotation position of this substrate. The washing process 
which performs washing on a paint film by supplying pure water to the front face of this substrate while 
carrying out the rotation drive of the aforementioned substrate. The dryness process which carries out 
spin dryness of this substrate by carrying out the rotation drive of this substrate while making the center- 
of-rotation position in front reverse side both sides of the aforementioned substrate inject a dry gas. 

[Translation done.] 
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ABSTRACT : PROBLEM TO BE SOLVED: To perform the treating process of a substrate accurately 
and prevent a treating liquid from finding its way around to the back face side of the 
substrate at the time of the treatment. 

SOLUTION: While a substrate 10 is driven to rotate by a substrate rotating means 1 1 a 
developing solution is supplied to the surface 10a of the substrate 10 from the developing 
solution supply nozzle of a first supply means, and thereby, is applied uniformly to the 
ent.re area of the substrate 10 by the action of centrifugal force. Next, a cleaning liquid is 
supplied from a cleaning liquid supply nozzle to clean or rinse the surface 10a of the 
substrate 10, and then the surface 10a is dried by high-speed spin. However, a protecting 
liquid film needs to be formed on the back face 1 0b of the substrate 1 0 when the 
developing solution is applied or the entire area of the back face 1 0b side needs to be 
positively dried at the time of spin drying. Therefore, pure water is supplied to the back 
face 10b side. Further, as it is necessary to supply nitrogen gas to the rotary center part of 
the back face 1 0b at the time of spin drying, a nozzle means 63 consisting of a double 
pipe made up of an inner pipe for supplying the nitrogen gas and an outer pipe 65 for 
supplying the pure water Is provided. 
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